The idea of concentrating solar energy to increase the output power of photovoltaic (PV) collectors is an area that has received significant attention in recent years. In this study, a design model for a V-trough concentrating PV solar collector by using one and two plane 
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Introduction
The Photovoltaic (PV) solar cell material contributes about 60% of the total cost of PV system. PV electrical power generation cost can be reduced by reducing utilization of solar cell material to widespread and commercializes the PV technology in near future [1] . It is well known that the output power from the PV systems is proportional to the amount of the incidental solar radiation. It is evident that increasing the incident solar radiation on a PV module leads to an increase in the PV module's power output [2] . Concentrator techniques are found helpful in reduced PV material consumption/watt of generated output power, in other [7] . Ahmad et al studied PV modules with and without a tilted plane reflector. They indicated that the planar reflectors can improve the annual energy output of PV modules by about 22% [8] . Perers showed that using booster reflectors for solar collector leads to an increase of 30 percent in annual performance with only a 10 percent increase in the installation cost for the solar collector system [9] . The aim of this paper is to study the effect of one and two sides of flat reflectors (V-trough concentrator) on photovoltaic solar cell power output theoretically and experimentally. Also the efficiencies of different PV cells can be obtained from the following equation [12] :
V-Trough Concentrator
Where is the efficiency, max is the ratio of the optimal electric power delivered by the PV cell, Ar is the area of the PV cell exposed to solar radiation, Ee is the solar irradiance received by the PV. One of the disadvantages of the high and medium concentrating systems is the necessity of a tracking system to track the sun movement. Tracking systems are costly, consume electric energy and require continuous maintenance. They are not well suited to use this technique for small remote loads and, more recently, building integrated applications. The advantages of using low concentration CPV systems are the exclusion of the tracking system, the solar cells used by low concentrations are usually silicon cells with a typical efficiency of 15% In comparison with triple-junction solar cells required for the high concentration CPV systems of an efficiency 40% [13] , the irradiance distribution on the collector will be more uniform as compared with curved reflectors. This makes low concentration PV systems more appealing for use, especially for small building applications [14] . V-trough concentrator (figure 1) is one type of low concentration CPV systems that cause to reduce the price of the PV electrical power by using conventional solar PV cells. V-trough are static concentrators, wherein the light intensity is boosted by placing reflectors to the sides of the PV module.
Since, these are the non-imaging type of concentrators hence, diurnal tracking of the sun is not required and the added cost of the V-troughs is low as they are simple to manufacture [6] . The total solar radiation incident on the surface of PV solar collector is given by [14] :
Where Ib, Id are the beam and diffuse solar radiation, respectively, Rb is the ratio of beam radiation on tilted surface to that on horizontal surface which is given by the following equation [16] :
Fc−s is the view factor between collector and sky that is given by [17] :
Fc−r is is the view factor between collector and reflector which can be obtained from the reciprocity relationship [17] :
and Fc−g is the view factor between collector and ground which can be obtained from the following summation rule [17] : 
Experimental Setup
The theoretical assessment outcomes can be satisfactorily proven by validate the theoretical calculations against experimental data. In order to achieve this validation, a prototype PV concentrator is fabricated and examined its performance by using PV solar cell with dimensions ( 15 × 15 cm 2 ) and it is provided by one and two plane reflector mirrors which put in the top and bottom side (y-dimension) of the solar cell to form a V-trough profile as shown in figures (4 to 6). the electrical output of the solar cell has been determined by using two avometers , the data acquisition system switched between measuring the open circuit voltage (Voc) and the short circuit current (Isc) across the solar cell at 5-second intervals. From this it is possible to determine the output power of the solar cell without reflector, with one reflector and with two reflectors, respectively. The V-trough PV concentrator has been put at different tilt angles in order to evaluate its performance with different tilt angles. 
Results and Discussion
The performance of the V-trough PV system with one and two reflectors is evaluated for typical day of January, the total solar radiation falling on the Collector is function of reflector width, the PV collector width which effect on the view factor between PV collector and reflector ( It can be seen from this figure that the optimum angle that get the maximum output power is 45 o for all three cases under study. 
